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t Ku\ouced Outotr r'to4it !u*o
i r yrdurN n.x',' tr rr\ocdepnu! a
aFETr€crci 3aq'*nBnortk tr nrMmoi ^cdopMoueD(
Meq,bqs !op.^. (o3ootr
qnc|r nopdBn.ail,.i,u lxo4{Drourrc(c !ru'r). rcr}nrdstra n
BBEIEH'IE
tfi nepnpera4s !iHHh,x ypoBHeyepxhrx a6nF
3NereH's BanPr
xerHone'DopMrp@aHrcro codocHtrr psfp8ya-
po ronrcMnh'x Bo! npennon..rfl suuexe Fyx Bu
^o. ann,rcaJ.r.Mutrccc(trr
onncLr&rcqen PeaKqsn noPoBorcAaBneHne sr nr
Mercrrc Ha||prxcHHo.lcoopNtrpo
rs FrepByaDa. r ro err.onncbreFucllpe.Ru!rcypoNt maH B c(*xx,c rr x3Nesenne nopoBoro
aiMeHm llTl.TaK"e Morenq p.rF6arhrs.rdd tr.
croBe ropxn nopoynPyrcnn. l
pon ^ ano R plcvmx [3. 12.14.16]. nprNep' npMo-
xcrur reop Arr
cxD.xtrtr. - pdEpBy.p trptr trrNcresrn xrnp'xeH
Ho ae'DopynpdrHHoro .@.eHrr ct.n'. DLtrMn-
troro lNrb,Mr npx,nBNn. rnocQeprcn xrrpy3
Koil, xtnrro8LrMtr trolrtrxKrNtr tro parroNy n ceic-
Mtr{ecnu' rciaeriosn'Mn npnoa'rcc B t2.7, ro.
B mroE npnNctreHnq reop,n nopovnpvffin
M' trtrtpnpem{trn ypoBrereprL
nPeldamernc o pcrpDyrp.x no!
nPlrrxeHHh'x 30
^oHacLrqcrddr nnas.x roptrLrx ropoa. ooxerrh'x
nop!-uy n ynpyrnM n rrrcpnrniMn. r ax ne rprpon
r6rc osacmr' B ndrlp tr{ec x l,ooB'Dx. np' no-
nyqeHM rx o troPonrdr n rroaporrodr. doryr
6HrL orrc&H dArnNsHH{ xa6opoM {brtrr{Mx(nopoyntyfl 'r) nap.NC]I.F 12. 16. 17. 231.
,lirernrts reopn, nop.ynpymn sKnoqaer cn
ftly yp.rtreMn.
'popMa4x s sanprxesnr B c(enft nopo!6r c nopo-
BhN nrsneHreM c yserofi cxnMa
ynpy.orc n3Meccnnr o6aeNa x'q(oflr. A yrc6,
Hoi qrtMe ctrocN. ypaBHeHrii tropoytrpyrod!
npc lo iMeHo 3  [9 .  12 ,16 .23 ] .  B
rb'x (oHniHr3rnx yp.Dtrcr!r B lr6l npsrnya'or
cr: Moaynh cnBsrr c. npcrrpoBnnHLrn v n HenD.
rrpoMrGri v" (o3{orudrru nymcora. rc3qr
Qtrqnerr noPoBoro ^aMctrnr (Ko3'p+rqrem
c(e{trrotra) ar Kc{D4,!ueHrnHooBrr nnn K,
iaqn,qtrem KoHconn^aux | (D @eeoBerHo,i
nheprrype crqe ynorp€onrcr
yprsHeHnc cF,3r ae4opNrq'n n mnprxcrtril B
rePAoi Narplnc c nopoBHM aau*rc 
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no p€,*!D 'roBm Bo!1, R dug{Hc H. .rMoq]Ep-
!m 6alrH.rl'nrcc,
Ror rQQ€mrBH.mr zr t B, r5. r7. r9, ?l-2,11
- 
dh:
rnc.//i 6apoierpncecrce sMeseHne ypoBHr so.
aLr rcrcpoc onpcaenrerea psr(nb,o Hex^y el
AenosneM arycoepHor. nr0nc
rcEpxHmL snr B cruaKne ! srMexeHneM nop.,
Nrc Fmeff R pcrpByapc, brrJetrtrDN noBcpxso
srcn r.ryyrKon artfratsr"oro tr.McHM m pefp
Bylp leps ncpcRplbablrv'o MU{v nopoai lrr D,
NeHeHrc arMdiEpnoro naM$rui Bh'Plx$Hom B
Bonr'. Benrqtrk 4 orpeac,reru ynpyrrvx cBon
'mNn n nopx@rb'o pekpByrpa noFevBh,x 3.^.
r arMdocpL' 12l.
2rl. IInr yqoDnn @3nfrrftcrcrc rrqrpoBa$o.
ro 6aFMeTr!..Rorc murxa }!o
m E, cMem c xo3{&nqrcnoM nop$orc laMeru
3 ! xordbq,ermM nyeoHa v, RN I2r1
6 {  =  I  -23 (1+v , ) /1 .
no lErkur( ypoBrr ooaL, BcnrxnHc HareMHLrc
rcnxcrM I'prnnsro' Ae
QopNoMerpncec(oii lFoBnrexltrmr .1. Il3_ 17
A = Y '
rle ?/,r aHninryna npmrDnLrx h
eaLr, €. npnnmmr orjLcinr !eoopMa,!r. Be
,nenrr ,lj xapaKrep4ycr cnocobrod, tupdoro
trneroaexrnBrio
ro ranprxctrtrrBcrcreft n otrpe^eneftR ropr4o-
f,L'o r cxrM?cMofldo nopon p.iepuyap..
Hr6,_rclarenLHHe cnocMLr ckraxtrr. p€rep
Byap oonu.,e
,rebqnMs cyqcq0ctrtroe Mrrtrne m QopMnpoBa
rtrc orNrnx. yposH! Boa6r mu
BpereFyalc{17. l9l. ll,ronrcrxurxanBrqyrB,
Lryrm' qcnyD
a) mPaMerpLr. raprk!prry'oq!e ynpyme @oi
-Dr pdcpByaPa noare M HL'x Ron
poBoro quou. h rclpes,pousHu (npn yooRntr
nomrrmsa Ni4N Qmrmj cx
norl Omr.rcnfla F".npeHrpomHHae (r'rtr ycroDri
KG+{D'{neHr anooy}n, . p*sl
.ae r - koroibtr umr rqpa8i r iecxo,i npoBo svo-
mn cpenr, (Bennlnxr. 3*n8anem,M xoro+xq'
npeae,H xrucneru napirerpoB v. v^ ! A: ! < v" <
B nptrBcncHHhrx DbrpaxcHMx ,rnr ne{bopMaqst,
u P.rL ntr4 rcrL-
rco D.ptr.ntrrx 31trx 0crtr!!tr.
[nr co]aaH6 norrci ctrnM! ypMrexril. on'
c6'3a@rFi noBe^enne mpoytrpyrorl cpe!L'. rrKxe
ypaBftme p,'BroEcxr Ne4y Mamslnor cr-
naMr 4 tr HaryexeHncM I rBep o! c*enere
3aKoH /lepcn. Gcahruarcrui ckop.car dlrbrpaq 
 
onbxa. 4, x BNeHexne nop.Boro ^ .BrcH!t
Ec,n rrrentrci xqxctu B perepByape Moxtro
npc!c6pc{!. m nrMcrc$c B HcM nopoBorc arNe
Hnx llJJ onpenen,erc, ypasxelncy I 16. r 7l
^f  =  (2 . ;3 / r ) l ( r+v, ) / (  - rv" ) l^ r .
rne ^€ npnprqerne o6kxrion nc+opr aq! tr p,,-
lp8yap| (pacurpE nc - noioxnE,BHoc).
Orconr dcnys Do3Moxtrosr rctrdhroBa t
Bapxra,ii ypoBsr Boah' ^ /' are mHrporr lc4ropNrqnn 3a ocroBd!! @eatruox€n'
rcnre nopoBoro^asncrrs R po.pblipe isrcrr d
BMexrbqerud B npmpasme I Bo Dpc eft no,r
a.ipopM.utrri, tu rc or trprpo d rtu B,xa ne4Dp.
(d). mnpnNep. no npMs'r'rv Mpraqser vpoBtrr.
6yner ynlrunrrL orKnnkoM tropo
rxroHrrecKyo ne{bopNaqm n 6rafl npocMmL.r
D tr3Mcuctrtrrx ypoor, 8o!Lr 3c(BrxnHe:
A/l = l\//pF,
qcp o,onoorDo!!'.r I cKopeH re .m6onrcro
nucHne 3roc(trHollcHrccnpaqcnrnBdnprdso
ouEHxA noPovnPvrr{x nAP
B mf,o'qei pa6m npdo nre oucrK. nrpa.
McrpoB oapoNerprcec*oro n nP
YPoBHeNePTlrx trr6nrcncrn,i xa
crMxrrc IO3-5, onpeaenenrc y.pyrnx mpar{poB
n nopnn'n PoepByaF non3eurL'x Boa. nompo
.qrtr ypottr, re-
nu ca ncprcatrqecR!. hiMere u nopoBorcaaBne
xaplxrepxo{xra,xnuxn.6nroserln,Csaxn
ri ()3-5 prndoxerr Ha BmouoM no6qExk
KaMlarKn sa ynarcHun 15 kM oiAlilrrcxorcra
nnsa. B ra6i. I npnBonnrca ee rparka, xap.xtupn-
CrBaxtrH.Il3'5 (.ry6nna 300 M) o6.axeHa Ne
turcecKon xdo!troi ^o.ny6'BL' 310 N. B nrrP
Bdc .ny6M 0-62 r prMerp o6qxs (FrNrm
245 MMi B lmnaroHe 62-310 N !!.!crp of{4K'
163 MM. Hnrc no k6or o6as ml'mByd. tltrrcp.
w rny6m 3lHm M np€arisxer lpeHyi aeps (e
mpy0 ccxnHa crrasa c p€rcpBy.poM rolreNnLrx
Bon. 3n(! r.KpLrrLr rcpturoNepxHe no Bon@6nnl
B'nr ryeoreBpdrrh, { 'lnurmBruur'. cl +r
epxrcMeioero Frpam. quMrp8e M.n8oat
rH roaonpnrck, nptrypocetrrL,r { nposun rpe
exoBrrLrx areBpoi sreu. co(a8nrq I 00 i. CK Br-
xtrHoi x$rrrLr xoioutrrc npecEre nonrHrL'c
FA6'. ypoBeHhBoa6r BcrBoxn{c mxon8B s 0.5
L0 N nrxe no'epnoo! reM,r.
no^.n$N dnexx ynei6slni ae6nr cKmxtrHbr
Oc(]mBnn0.ml43 N%nprnotrtr
lLrs= 17.5s M. oqeHKa Bern.@d (@O$trtrtrctrr.
e oryoroalNe p*epByapar:li/(l KcOOr'
@eHr $Mhrraqss B urcrc )l.pctr (7). ./ - cKpLL
rar vorurofli pcepryrp., nPoBo!
rnHenHoromK!^nr lcorlatrtrca!rcro perepBFpa
'=#" f
rnc r ?MnrpnqccRnn Ro!{&nqsexr, paBnrn ".o.7:
r, PrFyc cxBaxtrHH Bo6racnr cBBn. perep3yi
pox (r,, =0.03,1M). Bdrctrm/np
cyNMrpHo,i MorF@n 30{ BonorpffiorcB B Tpeu,
xoMrNr.,enpon'rd(rooM). no(ra) 8cnNtrm 1=
=9 r l0 :r:/c. {}rcoaa Be,rrnHar = 9x loj i/c.
HronbaerirD m cKBaxrHe IO35 npoFAaro
KOMCn fC PAH c ndDnb3oMsneM qn+p@on ctr-
oesH perncrpaqsr ypouH{ ! arMoc+eprctu laB
cxenera c v*rcM nop F. Koo+,ryeHr c(eHnrcH.
A. l'rcrL!.r y.pyfM evxocr! perpByrpa S.. vo
6) nrpa qpDr. xDaKrcpx3yrourrc Oofpqn-
orrb'e csonoBa 'opoaperepByapi: nopnflodh q tr(o:O4'!NenrOriLe.! ri
Bl ripdMdpb" xapaxrep yFqne reoNerprE
- pqrlc.xBrx!
ft, B panorc {bsr6rla, r. paarryc c(mxnHh, B cc
Fcpxrcn cimtr, .nc lpoucxour k
no naH{b'M ypoDHcNcpHrx H.6ronenllii- Brn'o-
.$cprcro n.Mctrlr. oucnrD.brs Fn nu r; n
oi3oMHreM r.ri-
tsrtr ]rcerrncxnxrM&T xrarcdr E/n re
npcHrpoua!{o{cxxN.cMoflr noporoepsyb4rx
xrrcprn.u p! Mo.)r oqesrBarK
ynpyrnx nap.vefpoB pocpEyap
lcc(nx nronspoBaxftrx ydos,ri I r3. r 3-2,1i:
P  =  r "  l r o {  \  ( r $ 1 - o").
( l l )
rB  9 , ) { r  , )
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Hturere !NKoB ua6r B perepBFpe. 3{i{iEKrLl
rccctrrr DonLr Dc*Brstry tr !i c(BrxnH6r npn nrve
HcHlrx nopdom mueHne r afld'pcpHor Hrrpyr.
tu. r rse.r€4lanc4 ee
Fetry.Pa, 4nptrlcp, riun!rc msBon a.ru B rro-poBoN $,oqe, No.)r Bsmxrh nc
B.cNL'c 4n{enH6t ynpyflrx lap.McrloB tro (9) 1ll).
BcHoxHlrln mrxcHcHnc yftR{HNx +opMyn rp..qer trpeneprrenlrcru o6snoM r narslecKn
psyrpc ! oucn*y
" = tD(r. ") '
Brna^Bororu, tr cEAobnoM, s: lfi,
ncM Kcap A2 (OOO nonnHoM, .. Xa6.po4K).
l4xrcpFan Nrrcrprur, 10 i!r. Tocrerh p€.nc
M. arMG{EpHoRr
!.Brc8rt - 0.2 l6rp. B pr6ore pr(Mrrpnsanrq
aasHh'e xa6'naeHrii c 26.05.2003 r. no 05.I L2m3 r.
B mverctrlrx ypouD Boarr B .xB. lO3 5 npnqr
dBynr Hnrroradortrqri Tp.rq. 6.poMcr?r*cR!e
n ipnnrBtrLrc &'pnaq!r (pnc. l). lp€HAypoBHr BG
^H currn c ccaoHHLN rapanlpoM nirarB tr pa..
xoloBr u nolrMnl'x 3o BeI'x
xenii. KDar{o.pcvcnrE noBrruen$ ypoB'u c
aNrurrylaMn no 2 ncre Bsrn
Mckc 10-20 m/qr B mHhr yBe,rleHsev norpx
HNtroii mrDl3kn m NpoMF pcacpDyapa. B bdco*o.
raoorrLrx urterelrcx ypoBrr soal' npncymBy
'onpnnnRrM mpn.unr c.Mn, ya.rr ao 3cyr
uyvosrc a+6ccH, cueH*r c pexlvov BB,nr-
B p.non. c$.xtrtrLr .irnr ryAu r.1o!nr( rre
HcHnn pn,nBHoil ae+opHqnn.qe
oan3mor (3 5)r
Oqetro 6rporlIpxqc.xoro oruxxr tpda{ rG
nN. EapoMcrptrcccx.r 3O4r" n'brerL E, oqsirBr-
nacL reroaoM Kpdc ctreKrpuL
.Nn,nyaEu !a6un!'M ncpearrucllN qyHq,
rv (Aqno) d Bilraoi arMoco.ptrotu!.oncm,
x(r) K nrMercruy ypoBxr BoAL, Y(r) ll5. 21, 221.
npi 3rcM Bp.r.hoii pxa cpeare
aRodDepnorc aamernc paaHxTo
exonrcre ctrnr.r. X0). . uFj$nrcn p'a cpeatre
lacoBh, x Bapnaqn  y poutrt
ndrpetrrc AqnO n(/) BLr6!.no looeaoBa
ft,hH6|enpoqepypH:|)nodp.eHxeycpenHeHHhlx
&oe{rprono.paMM sJ, praos x(/) n Y(, !m
lEcKyo ouen(y ArInO c aadHh,v pqryoM oxHa
q.{d!o.o ycp,jatrclra n.proloflrNN: ,l(/l =
=s,,(r/J'ul me r,U) cnexrp MorrHo-n.rMo-
!9optrorc laMcMr. rrepe! ocyu
qenypH (l) npo$ronrud ncpcxon k piu.N Y1r) tr Xlr)
B npuprqcrBx ' +rLrpar unnHx nonc u ^ F
aranrmx ncpmnoB 1l-13 tr 23-27
xBniurux { ym_
,Errd yrRoroxdrb,x crrcrb,x n n
rrmin**anruxoap.MdrlNcc(sn orfnrk.
(prc. 2), sp.kr epByer u$€ns'ne 6apoNerpncec
p,aa,il. Ha6noe,err yBenrrH
AranEone rcprcaoB l i r m 0.2 no 0.37 cr/Mcap
qtrtrr E, = 0.:l? $/v6ap. (dopar c''erc, nomorr
nepBhrx nectrKotr cy-
rox. frtr'oob Qar vexny 3.ptraq
n .Noco.ptroro amnsM (rnonrcl 130't l0'Bo
He ncpno ob. ?^r
yoii&'cr rr xop.ryF nTnc{fio peFpBy]pr nell.
ryLrBa@4'Mr nop.nNtr n m ml'mBne EInTKUL-
Mer qecKsi dbtrK tl5, 17, IL2r L I{.6dHd lt;F
.nMdL 6rponerpn{ec(orc dMIu m nepnonax l
6 c o6tsoMsu 'HepqnoHHHw ?44€*nyn ftr
Hh ,  t t 7 ,22  2 r t . .
ndr{no!.prrfL'o npo{ccr
oopvrporaur it'poueFncec(oro
Oqdxr npMmnom oM{xr ypornr mN. Ha
Pnc. r. 4 nprmlns neproaorprHMa B.ptrrutri J,poB.
rr Boah' Bc(Baxnk IO3,5 rAr.r
trcproroB l1-27 e. B !}'exeHnrx
^ene'oo BonHr SrKr. M:. Nr. P,Sj. o,, Q, 16. 251 c
OqcrKr napaMerpoB npnnBrcD orMnxr ypoB
Bud.,ermrux BexqlrmMAr. prir(rn +ar Mc4y
Qooil nplxrBroil Bonrb' R nrrc
coorFmsybqei {'8orl npnnnB
ut dne,brb,x BdHi npoBs.nnn
rnev nporFMMr' ETERNA 1.0 [25]. PcaynLr.rLr
runBa npeamrM.Er B m6r. 2. Benn{nx6r npn
nnBHDr llprripoB ro Hanannec Mounoil dre
P'Sj (ee ncplon coflrMrcr 24 r) rc y rNRanncL
rlra euyNnenHomn Bxpnauil vpoB'u sonH aeri
nBrer Mcrcoo.kropo8
xuPrhhr upnqnov o6onueerL'
PH (orcprir orpele,r0u nPn
rulnyM He M.H.e r0.?rcv*aih'
tro niaexloe onpencneHk nDnxtrn$ mpaMerpoB
no yFRnex.DrLr' a.rrbh, anr 3
liinabH xriereMi r nn'nylrux 6:rropoB nm
rnxcooaMr$0.ft3 rJ.l5cv/10, P.arcM Boc,n{rdn, arr m cr4ux rdr rcr}T 6Ln} uHTdn
G@trrcrMn aoplnnomHne !$ B P.rntrrrux crturb,xananx
xaxetr'uM npMrBrB,x
]lo.He turnN ry! BlA€nmBr! oKertrnrccRorc npn-
,rBr, 3 k'npoN nprcyrnByror B
m*tu xe rrepmF, Hodnneirc!8s tro '!a?.
H. prrc 3.6 rp,manm lwrcdche neay aMn
InqnrMn npnntrDl'Ix Bo,x B '3Nelcficx ypod|,
soaL' n rop€rrrccKrx! .Nnfi'raaNn neQopNx










OUIHKA NOPOYNPY {X NAPAMETPOS PE3EPBYAPA
BynKAaonoMc r cEncMononr s2 20rh
EK0yroua De,lcrx o6aeMxon e'lopMautrn. cc
maB,cer =0. l cldro1 3r. ure
cr H.tr6oree iptunneMon B xa{ef,* x.pa*rpnc
rsxn ne$opMoMcrprqc.kon
mp,ru! ypoBu Boa6rIr e Ec
rnBHLrx nepuonoB nm csixnlr IO3 5.
noryqertrL'e oqcnx, 6apoveTn{ec(orc n npn
rn8xorc dxnn(@ ypoB!, BoaL'
r.Mtrb ckduny lO3-5 c apyrs
rrBef HNMr Yrpixrpnqtrrrvn c
drntrruB. B ueeose Hr6rnnfl
aHarorcB c$axnHu 103-5 Moryrpa(Marp{b.rRr
cKsrarHa 6!rrri. \a6apoEcrnd rpar. Er = o5?
4, = 0 147-O.l5q gltl0_ f 7l: 50lr vcrnnB.{ !rrl^tr
Hr B pJiioHe o3Hrstr Kr(.rlpJ (xMK) rnnH{q.
E, = 0.5?. ,4, = 0:? cM/10 " llrl; crerhntu C)6
rnHc(-. Kanyxcka, o6r.6b. E, = 0..16 ll, 2l,
Otrpcqdc e ytrpIA Mnm n nop't.1mr p..
TpBtlpr norwL( 8otr ou.trM noptrMr I cxtr,
Mac{etu *lpryapoB noaTssLr
rncckm rrrrpoEaHtrLrx yqoB"i Moxfl npomm.
@r* !a mrBe ByceHnq dstrxoD yporren mF B
cKqxqHe m rc trrc nprnssLl r sa aryd{rproe
xrEmq .m Ha6nFmrcrhrd d!ftu cnxF
n.-pcaepnyap npcaturs Mexanlccxxn Q'uhr?
BMESEWM HA|'p..
reBHcne'Dopu(PouHomw$dp.lpEzBlI2t.
nporrycsd ctr@)6Illh MdrHrrcrcm OuLrrr !
lsamIHenepronoDdMcHeexyq6r!oMnHlT q.-
mD - cyrc( iscrr d 'prr6rra'
mn6B mnoHa*filetrtrLr tropolj sarouru pe-
rePByaPi EoMerp,recKx @6.r
rd' 10r rt
r!.1^rurrrH, nqqu, rcF!!rcqn, oyu
H$ioaicrc nHentrd cMrL Mcey ltrNtr Bnn-
ruxaM, rpn ,uqeHnr (o?'p{DnwcErr leftprnm
uu! 0.93. H.,,{ne qBrra rncltHon lNcrMorn
drdrenhrc tryir noQ3L,sacr
aNnrrfy!! ipnnnBsLrx BonH RnMcrcH x yDorrr
Do!L' mrn!6h'r63a3HUe'L' { 0.09cM. q1o. Epo.
mrc. orpcacrBerr cpeatrei avnnnrylot .ryr.il-
tr6rx uyro0dx Mpmqrn yposre BonBr, HaMotr itr.
.NtrnrrynLr npurls,H: nxexetrsn ypo8H, tr coor-
#. 0].5 !o lts@Mrc STERNA ]J ,5j
3rn(aHono.r ,  x  rEnrM urr r  e :  t r r6
OUEHKA NOPOYNPYTXX NAPAMETPOB PESEPRYAPA
I
D. a6,.",& ac4op".q-. r0,
rni rcoFnr4ei 4uotroi ^.oqNaun (r.ri. ,).
a r.(xc d ftneH! sEpDeHmq @c!' qBaxmrhl
r pdcpryapa. !,' oB(l<;ft,6Ho
*rNyqeH{n r npr xopourx Onnbrp.uoHHUx
dncl]H eaosachrrqeHH6 nopo! orftMa cu.
ruxa?espByap Moxer ws aMnnmtatryro xrprR.
rtpnmxy p€o.aHcnoro rrnr. flepronb, *one6a-
snti rae uoryr oxu.fts p€{tr




Ou.6ftNe durKa ypoBu Boa6r B o6naotr
obrcoxocado brx n$exeHm nopdoro naMcrnr.
bMbarxb'x nprrrBHBxn n cencynce.kuMr orsy-
qsrmNr, nporicxoanrj 3 4Ho!H
H.rc. KpoMe ro-
oi nprponnLre pelFyapN noae
B {221 noxasaxo. w fttrcul! non,qr( Ha;opxoro
peEPyapa rcpeftpbrmD|llNtr roPoazxs or .pyH
$es'qM 6apoMe,
" ) ,
BvnKAHonorM r cEfisonorur e: rff
r(orhuDu^,EonalrrrA
iy{trrL Dops'a npeaerLr lpcrrp
Mo(r cKqcra p j nopnclwr o. y
eMxoo' s" n tuxnc npenerN (oroonoqra
ckMmoH. A h Nulrnr.rBtrn Crn{ perepsyipi.
ErPh'rcr4rrF.^n,'otr K)3 5(n6n :ll B prlcerJx
xsaKom P,= a.a x l0 r! nr r. ni
= 
.0 . r0r rrtu'
= o.3 M/cr, lpeHsroBiHtrI{ rc4$
m v=0.2s n HenpeHrrioBatrtrLri tu3+6n4Esr ny,
. 
Eon lprtrrB ren,{sxy cxrM.cNmn rBepnon
qarH ckder. p.Moi sdr neI
cxrM.cMo4tr $apqa L=0.:r x l0 0 na I 1201. re
MoxHononyqmb npn6,{ renLnlrc oucnK! rropnc
rdn n ynpy x nip.Merpos perFyapa (ra6r.4).
cr. rmprMep, 13 HcRmporo parr
p&eTpoBi onp.nenreNbr ntu parn!{H6rx npMrs-
Il- o. As, n 0c knncFaMx mpot
poo Mr perePBy.poR. 4Kp!rB'x
nor.Mi. yM36rBaer B. !x nptrNcp
KIFNC aoro. cpaBHeHlc norylc!trhr Be,x{{H c
rpn{ecrcro dxntrRa D r.bnctrN
fipu dia6nex,n &poNer?n{flom oMtrka b 06.
naftr cyrcc&( ncpronos np€aron
Beprx(usoro n'mm cep* rcpcRpLrsiro!ryo
tdury tr dxrfte Mpmun! yporu rPyxrcBh,x 3.n
ru nsverexrc rcpomrc laMenu r pecpuyrpe.
yporerh rcab' B cnixsHe n3 5 rMeer noflo-
cHlLrn 6.poNcrtNecxril orunK { dary 130' Ha
neponax 6onee 6 r. B clTorHoM rnana3otre 3lpnr-
utrll @a6nctuc b.poNerpr{ecxoro dxrnm se m,
6nbn ers, my{a3rDicr trr xoporyo Bonrqnn
peepryapa or .pyrrcBlrx rn n Ha oKyKDrc D
{ev }k!trNbrx ep 0r!rr rce nn. nmrcMy
Bern{rrr ]i, = 0.1?
f.rllccKu ud'D.Baxxon6apoMerp'lecrcn 30,
4exrnBHoflLb anr 3mi c$axrru t2ll. B an a
rore npu,runb'x nepnoaoB osa6rerre 6apoM.Tptr.
rccxoro orMua rs m6nuaerer (prc. 2). 3rc yKa
3LIBaeTsaPeBmPa4lbHencm
nopoBorc!aMctrnr tr. rp,,nBsue ae+opMiqnr pe-
3epryap. no yposHcMcpHhN a nlr
T* m( kxrrnsa Henp€Hnp@aHnon *Nae
M(n' ftcproil Ofr crcnera ll
npsssMze P, = 0. no 4opMyr.M (9H I r) Moxtu tro
oUEHKA troPoynPyiix
^aHHL'Mn ndrpdDrtrqc.knr tr@
^re Pe-pRyipo!. croxcrrL,r ne
rHBacr. !rc Ber{lnH6r ynpyfl,x trap.McrpoD tr no.
prcNcni ,J ft6n.4.ornacymd claHHh'N nr l2rll.
Pc.{ntrt ypobn, loxrr n *8!x"r 103.5 xr nepx.
.Fqmrnc BM€xexu nopomro nrMedM, npttrtr!
e'c n,+opNarr rc suHmrd r
,y.p.x roallrr
Bon. ra( xr( 6dhron np.crpasmesHB,n p@ryc
ncr@nr rcrHbrx ryrtribr ipca
srempnrrruH'L'xrF^nemBroFrFrenaBrctstr .
Kpolc:sro. npr oFpuexnoil rronr4n pe?pByr
pi saaDnFHsqaevhnar nopo!.Mtr 0cgrNdlLrN ,r-
qcMc noncNrhrx rca ncunraeE. a 3mr dylae
Mi xo6oN trcptrolrlccNoro (e
,nB,0ror rcNyqers rcP.mm ^
nrd r,0 tra nmrrc!rc Mtr ux rcpnoad. rn r.
ro6L' Bpevesen. Heoa)ro INLNM
crto, tr $ctur cKBrxnrLr. MoxHo 6h',o npeHe
6perB. ytoBcHb enbr D cxBrxtrl
rrnopBprrepByape ro kx
rnc p - nno 6L x'uKern,3
PiccMorpnM cFy.qnre c ncpno^nqccktr trrlctrr.
rc@nn nopouLNAaBnexncM B PEePByape. Haao
f.rrHo Kopor$x neprronax rc
aaBneHxc cyqedsemLni cNcflq BpcMc, Hco6xo.
cxBaxnHLr. HaraKsx nepno .x n
ypotrrr BolLr 6yaer Netr6lre. {eN no (15). n 6yaer
!r*y mNp. B Dr.
4p8ylpe ,!. !'c arori cnrt4sg R
BrcrN-n .ru/ro npMcacx!' B Il11. Eon cnnaxn
nrepqn! B oor6e Boa6' B cKqx'Fc npeH.Qe.&r.
e ((j'uHorrHne
upooarsecroro
Ha nopa B t$c pDyr pcj onpcaen,sr., Kr(
/  =  p , (O,Kuro^ vKcra. , ,
,1 =."r , "  = (E +F1" ' .
r Or3oBrril cnBur mFneirfld xr(
n = r€(.!,rii) = crs(a/t).
,=  |  [ , (vxcro"+0,K. ia{ ) .
\22)
(23)
rne o= 2dr caoora BonHD. r ncpronBoirLL
B(l3l (21) Xcfl! Kci.\nKer'q.Kei q, npea
ozmq'tr aenmmd6Hyo ! lHtrlyb eacrn 'DyrK
uur Kdsnh rry,*om n nepDrc nopaxa lMoanOF
ro H rcpotu trop'rnu). a d, n pr .sFrMeprr,'.
q)yHK'u ram6'. B6'Daxclrde ceper mpaMerpLr
pe!9qap. n eouelprce*re nrta crpu cKMxtr-
{hr: fN - p.ntr}c c(mrutu' B o6nrfl ee cu3n c pe
rePByaPoMi rr Paanyc ck8!x(
npoicxonrr (dc6ari, ypoB!' B
bD.r.. percpBy-
lpoM (nlou.!! Qribrpa); s, F vnpyr.t
evrcdL s 7 xd4+, qnexr 0o!on poBo! tr Noon.
T.Ntr! o6p.io!. rckaxeMe aHnrsrynB' EMctrc,
Hxc yposHqnoorHoflcrtrro Rlcp
csr f (orQanuB_
crra BononpomnnNo(tr I- r!r!tr@i yrpyroil eM
rtrcprtrolllrr sQqE$oD mloo6Nera Me4y cKBa
OucxxM 0crrluny ncxaxenrn orsr(a ypoBs,
rcaLr B cnaxnHe ro3,5 H. rrM
laBnerM. lctuiLry'larrl'eB 6n.4. no (12) Bc.
nrctrna ytrdLxon ynpyfod eNKof,
penxoJ i=  13 .7x  l 0 rN  r (11 .3  25 .3x  l 0  rN  I . npn
tqnycax cxuunHrr ,:, = 0.03,1 N ,r .. = 0.l2l N. cyN
MapHoi MorrHo-x 3oH Do/1onploxr B rpee oBa
r6rxryOoancopornmx/= l00N.niourqnn"=l r)
n T^.HHNX @'N!n.x Nor4itr,!treHra qxrBrpi
'uu a u 2 x l0 '^o 2 x 10. ^ /c lz.ll nonr, ncn oq.HKy
M, mplMeJF It:" r rrtpmc d 2.lt x lo r c r no
2.3x l0r.L.no! tr6'Mdxa(tr Fnncrru?/.j o.
oaMRcr I x l0' c' tr tr.xolnrcr B paccHrrpnBa.
MoMAumrre$rrcMfi, rp.dn
coortrofieriMn tr cnDtr.aaar l npnpaynrrhrxrrm-
*eux ?.i u t, i r: npensrBxqr,' !. pnc. 4.
nP l r=2x l0 ' r ' / c  n l r i  =2 .3x  l 0  r c  L  ' a
t "
n ,  p r u  i . ' t  I c . r u , , x r / , ,  t l n n ' .
m ' { '  4 " L " p r F i , ' n r r l r ' o . c n(13) Hee 0.2). Ha rcpronN d I c!o saca BerncnHi I
rHnqL,. H. ncoN.
' l o  r  ' \ ' . r . .  o i ! r ,  v n n  F r . c . ,  r " u - r r e r p . , i r -
r/n. r,irrcxnrplr.'rtoB0crcp
d c ! i { c . , r r  B U  
 
1 1 h .
' ( . " u n h k r \ , o  '  I  l r t l
rlnrcro coortrouctrM re rr6n'onrerd.
g. aDnrL'r iep'oarx. c@tuByoqsx trpr
. .{ npntulx.de
ypouHe Nnhr ca mMcceHne nop
u M?nB'x ncPro
n.x {1 < I c) Aorxr.cr 74o. m !,,xxHx nepnolax
clBu.a 'Dr Meay B+naucMn rqpo4mrccc(om
tranopr B p€fpry4e n upraqsrMr ypoBHc Bonhl
npaxrxccc$ H4(n = 0') (prc.,1O.
Hr npunnBrb'x nepnonrx t - 12 27 { En'rDa
aMnnnry^Horc wHoucHi, ir/4 p.!m I IIpn 3c-
,,srHax rryrMerpa ftr: 6d* r0r (p'c.4d). a rc
opersce cKoe {brrcBoe rana3! b' s
'uro x h0 ft np€Bh'uaer olxoru rpnnJ,c (prc 1?'.llne
treplono3.pnnunrrx Bo,n n', (1- 17.42 \) t Ol
(r=25.s2r)mpaMerpTt l6ubuclooo(p,Bo,-
tru M, n.paNcrp IVr: pa*n la,riepno I ln0. r nre
DornbrOL-lpnNepro3000)(pn ..r). CienycrorHc
rxu xDe4n4,ex
n +MLrpauB * B a'anrrcle 2x tor' 2 x loi M/c
lyanoro , 48osre coorHou
TasM o6parM. no,v{erxf 3aBncnMooD.Mn-
x nrynnoro NrHo[ c tr trr vcxny Dap,r@' Mr ypoB
npaBsnLHlnn nPnBenetrsL'x oqcrc( nopolnpyfl ,x
nipaNcpdr pdcpBynpa Hr drru
Eon oondaBnrr B (3) BensrnHH roFflrrcc,
{o* npnntrsHon lcoopNaunr Ar(ra6n. 2). sbrc,ueBrB,c scinlxHH Ko3{,Orrncrh




rMnrny^d npMtrBnrrx Blpna4n, nopomrcn.Mc-
trrr A, B pcaepByrpec*axtrHbr IO3-5. neperc! k
,r!us r), B r(Dn0.,e'rLr aNnrmlnH xrrctr.trr'
ypo'u so!h' & noq3Nmo. q,o @ mmL' M, oxn
^a{cr ftope lecKa iMnr,rym mNcncrm yposH
0.49 ft. O, 0.3 cN. Qr 0.21*nN, 0.16cM.P.c.
cdDte sc,,!"6r no (3) vcHroe ra 0.I 1 1J.5 s (sr
sffsyotrux aMru,rr* nonyrerHhrx xr npunrMoru
:rusra (raar. 2). T.Ro ,c.oderlnne Moxro o6a-
eo'mL s{cprb'xi reM. rrc +.Kn
nn'urFHts^rc@prJq ruc (
&nrH.[nr ftnmoi\o h'o pJem'np'urBHhrc
^qpopNoMer!,eedrcnwepc qr
pliloHe cKqxH6r 103-5. Bo.BrupHx, R lErynbrar.x
lpuBnoru MuBa ypoBHeMetrl
B'meu H ptsk' d orcrrn{ecxo.o !pMrD.. xo-
Npa, Noxfl sc(xarh
xrnnHy! npr,nBHLrx mtr Irr1,
Ha psc. I npealraBnerb' !n'cxc{!t d.rRo! B
narctresxcx ypmre m 61 0.xrrxnne x)3 i nmnc
rcHnexcru! 6rporeTpx{ecKorc n rcoperhcccKo-
ru npnrnsxom Eorncrn0rii rc Lr.oprrMy t?51.
nMeer xR.rtrr.pNorneecxril xapxKr.p c Dhprxcr-
rLrMr qTo{sh,M I norycyb\rbRr wiKcnMy aMn
llaocxLrc .NrurrlrLr 3?pn { 
 
curroo n3neHe
Imr or 0.211..1 c! !o 10 1.7 cM npri 0cnrcre
srlu.Pnorc orxioHcHne nnr e
YPODT' hALI !G
oe KoN reKaqns octro8r br r Oa xropou noHcx .r-
No.acptroro AaMeHne n 3e!tronp
oBrr. o6yc,oorctrL' ryioB$u 3'!Ocxr$rr spe-
n'clpqtrn ypo8He Bonu tr ar!d+
B r.strFu, reMtreprrypHLhrr HaDoJrKMr Ha pe.u
cTpnPyoltY@ annaprr.ypy: n()m
mrc! oxcaxn{ecrcn mrlFRn. rr|Pyxrb!trN errenoBnex rrMcocpb'r ocurcB
hr  x^Hono. l r  r .Enr  Munurhr  $ :  16
ortEHXA noPoynPyfrlx
trr (porio nrao( a raxxe. no snan oMy. !cco-
Bep'rcHdBoN vo cnn npururoro rcOopMnpda
nx cpcAsne aun,mynH norDde
cccrBo na$ux pc.rfpa@tr yPo
nl,epH.ro rrBncHn, ! flcncHh rleKBanHn Moae
ntr rpn,trBtrotu aedopMrpcaHrc 3evnr Mr Ror-
He 6once orycJFrctrmn as,reru r trparnnh
crllccNN +ao
hnM.rtrr.oN r1(nencc l")r Ben'r HiHn pasHod!
483 Ne4y prc'erH , rcMHb,M lpnrrBoM ! nle




trucr ypoDtri 0oa!r ao,xM c(natrrr6 lroc. orco-
e ara xopou,o Bi'
ac,rcnL,r Bon! (ra6n.2). Q (12'). o (61. N" (161.
M: (20"). norylcHro. rccod'
trllccKoro nphnrM xa BNekrne ypoBtrc Bon6, 3
Barrorr rop,nreccKoi rondn nprrxBHorc Boacil.
mnc. 6oncc rorbrc oucH$ mprNerpos FcpByapr. B.xpL'roru cKB 'noii K)3 5. n nd'irHrc qeK-
HanpcxcHHcne+op,'posHHorc@orurpelp8y
rpr noBcitrL'r ma NoI11T 6Lm ndyleHLr nl)]l (ov.
m.kcrl)omnn ypoBrcN.prb'x tr aerbopMoMerpnre
BHBorL L n. ^arrB'M ctrHxporr6'x rr6,'oae[!n3lBlpnlql'NlypoBn'BonLInaTJocacprcro
nlucHrq B cx8rxlnc IO3.5 nccreadBar 6apoNer
6.poNc'rpicc.rcil ro+exrnBmf,x 6, B lxrmrHe
racosh,x ctr{xh,x netnonoB.
B nmmrtre Rap.urn yp$u relb' n rrvo
pDbrx lccrrroB cr-
rox RcnrNh t, nodo,rn. u pruHa o.l7 cM/M6ip
np! prrcn,pa r8(r.3ro nos
tu,try o c,rrreccxn nn,nposrHHsrx yqo8ur tr
pBetByap€. m$.rror c$.xtrroi lO3-5
2, II. ftroBrrtrtr npulrroru ardsa ^aHHB'x
ypoBtrevepHh'x Hr6i'o^e'nn n. .kox!tu tO3 5 (c
r.trdrldrtrtroi DorlaNMh' IjTERNA 3.0) n 8cntr,
rnHB, cc.)rpovcrynrcx.il i44E
rLr napr erpLr pEePByaPr npcHxPoqH!.r .xn-
nx notra. vonynB
c!en. xor+onqresr crcMnro,
rM ci(osr r ropnc,odL
L ndrrrxxa Moldh lfreHenff ypo0ru F!' B
c$.xn{c IO3'5 trtn rcpionnrc(rd BaPln4sx nop.,
udfopMau'dN!. !nr &rc nePl
yreroN rqDe(reB
tuaufNerr Me&ry c(e{rBon tr p.!p'l,apoM noa
revHB'x str Hr leptrold ff cro ^o nc(floErcp,
B6d (Iftx ,I:'ci c(nmyoun !n'!'.rry leno
BF rpMtre$r n NcFeHHh'x €n
uprn'ld Hant*cHHc,rcqnpi'ponBoro ()rm!
rrs (lcaL rxdcne 'rmns yf4
xrHe IO3-5 m BMelch nopomro
vrccHeHrc nanarcr!,,bp.r(pbyipr BcrpL'rcro
onratrnotr tO3 t. tr nrpoerrc a.rMr{oi donc.
nrd r( ypo.tre mnb kl nne
N c+opinpoBaHrorc
oL'rLcy(.6bncHo trpr rcrmercrpdaHsr ypoB
neNepft 'x n ^ .OolMoMqrptrqccKnr m6nolcHnn.
aBmp! Bl'p.xau 6n.oaapHo-L a. S. H. H.
A.A.I'ooyurHy (M.) ra np€nr.
MLr (tu{trcnpMbHoro
A.B. KnpExnry 3a rcaepxarcnhtr@ o69rs€rnc pe-
ryrBr.roB tr.Nrucrl pr6dh'.
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